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Let f(x) - x 3 + 3x 2 — 24x + 6 



a 

Ex 1 



a) F ind / '(x) and f" (x). 

fix) = x 3 + 3x 2 - 24x + 6 
fix) — 3x 2 + 6x — 24, 
fix) = 6x + 6 



b) Find the intervals on which / (x) is increasing or decreasing. 
fix) = 3x 2 + 6x - 24 = 3 (x z + 2x - 8) = 



(x + 4)(x — 2)jX = -4orx = 2 



intervals 


(-co , -4) 


(-4,21 _ 


(2, «>) 


fm 


++++++ 




+ +,+ + + + 


Conclusion 


Increasing 


decreasing 


increasing 



c) Find the local maximum and minimum of/ (x), it any. 
local max (-4, 86) 

Local rain (2, -22) 

d) Find the intervals on which the graph of/ (x) is concave up or 
concave down. 

fix) ~ 6x + 6 = 6(x + 1),X = -1 



intervals 


( <■ ,-D 


(-1,00) 


/"(*) \ 




T+ 1 + 1 + 


Conclusion 


Concave down 


Concave up 



Inflection point (-1,32) 



E x 2 



Let fix') = x 4 + 4x 3 + 2 

a) Find fix) and fix) 



fix) = x 4 + 4x 3 + 2 
fix) = 4x 3 + 12x 2 , 



f ,f {x) = 12x 2 + 24x 



b) Find the intervals on which/ (x) is increasing or decreasing, 
/'(x) — 4x 3 + 12x 2 = 4x 2 (x 4- 3) — 0 ,x — 0 or x = —3 



intervals 


(-co , -3) 


(-3,0) 


(0, oo) 


/' (*) 




+ + + + + + 


++++++ 


Conclusion 


decreasing 


increasing 


increasing 



c) Find the local maximum and minimum of/(x), if any. 

No local max 
Local min (-3,-25) 

d) Find the intervals on which the graph of f (x) is concave up or 
concave down. 

f n (x) — 12x 2 + 24x = 12x(x + 2) = 0 ,x = — 2 or x = 0 



intervals 


(-oo-2) 


(-2,01 


(0.”) 


wm 


+ +..+ + 


- ’ ' .V-.:rV v * 

. 


+ -M (• + + 


Conclusion 


Concave up 


Concave down 


Concave up 



Ex:l 

A carpenter is building a rectangular room with a fixed perimeter of 360 
ft. What are the dimensions of the largest room that can be built? What is 
its area? x 




2x + 2y = 360 ,y = 180 - x, A ~ x.y, 

A = x(180 — x) = 180x - x 2 , 

A' = 180 - 2x, 180 - 2x = 0,x = 90 ,y = 90 



Area -90* 90-8100 ft 2 




Ex 2 



Find two positive numbers such that their product is 75, and 
so that the first plus three times the second is a minimum. 



75 

xy - 75, y = “ 

s — x + 3 y, 

75 

s — x + 3 . — 
x 

225 

s — x -t , 

X 



X* 

x 2 -225 
= 0 



Consider rectangular box with a square base. Find the dimensions of the 
box for which the volume is 1000 cubic feet and the total surface area for 
the box is minimal. *• 



x = +15, so 




Ex 3 



S = 2x z + 4 xh, subject to 1000 - x z h 

4000 





x 



5" = 4x -j— = 0 =e> 4x 3 = 4000 x = 10, h = 10, 



Dimensions : lOfeet x lOfeet x 10 feet. 
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